SUMMARY The effect is investigated of availability of free school milk on height gain in one year of six-and seven-year-old primary schoolchildren in England and Scotland, using data collected annually from 1972 to 1976. The height gain of children for whom milk was available for the whole year of observation was compared with that of children who had no milk. Out of 16 sex-country-year-specific analyses for children from manual social classes only, 13 showed no significant evidence of greater height gain in children who had milk. Comparison of children from Social Classes IV and V (semi-skilled and unskilled) showed no greater increase in height for those who had milk, nor was there a difference in height gain between manual social class children according to the number of glasses of milk they drank a day at home or at school. We concluded that, given the standard of living at the time of the survey, the drinking of free school milk did not increase the growth rate of six-and seven-year-old children.
From 1964 until the autumn of 1968, one third of a pint of milk was available free of charge each school day to all children attending school. The government discontinued the supply of free school milk to secondary schoolchildren in the autumn of 1968. Since 1971, as a result of further changes in school nutrition policy, free school milk has been available routinely to primary schoolchildren only until the end of the summer term after their seventh birthday (Great Britain, 1971) . The policy was changed again in 1978 so that all children up to the age of 11 would have free milk available.
In 1971 there was no contemporary work on the influence of food supplementation on children's growth. There was, however, some evidence dating from before the second world war that supplementation of the diet of children with milk resulted in faster growth rates (Corry-Mann, 1926 ; National Institute for Research on Dairying, 1939 (COMA) , to monitor the health and growth of vulnerable groups in the population. One of these studies, the National Study of Health and Growth, was set up to assess the feasibility of a system of surveillance of schoolchildren. Information on the availability of free school milk was included in the data collected.
At the time when the study was set up, COMA believed that the chances of obtaining a positive result from a milk-feeding trial were small, and the difficulty of interpretation enormous (Department of Health and Social Security, 1973) . Data from the National Study of Health and Growth (Altman and Cook, 1973) have therefore been used to test the hypothesis that the availability of free school milk is associated with faster growth rates.
Method
The study, a mixed longitudinal survey of primary schoolchildren in a sample of 28 areas in England and Scotland, started in 1972. The sample of areas was weighted to include more poorer areas (Altman and Cook, 1973) .
The children's heights were measured on a specially designed stadiometer (Holtain) at each school by a school nurse and assistant, supervised by a trained field worker. The method, as described by Tanner et al., (1966) , was recommended by Weiner and Lourie (1969) for the International Biological Programme. Height was recorded to the last complete 0-5 cm on the scale; subsequently 0O25 cm was added to each mean height to be reported in this paper. Each year a subsample of children was measured by both nurse and trained field worker; for 95% of these children the difference in measurement was 0 5 cm or less (Irwig, 1976 will be referred to as the YES-YES and the NO-NO groups. The height gain of children for whom free school milk was available in 1972 but not in 1973 (the YES-NO group) was also compared with the other two groups. The numbers of children in each group are shown in Table 1 by year of birth. In order to perform the analysis, it was necessary that the ages of the children in the YES-YES and NO-NO groups should be reasonably comparable, while maintaining adequate numbers in the two groups. Only the cohort born in 1965 provided sufficient numbers; this cohort was therefore used for the analysis of the data collected in 1972 and 1973. The influence of availability offree school milk on the height of children in England and Scotland 173 However, because of the variations in policy, the age ranges overlapped (6.4 to 7-7 years for the NO-NO group and 6-3 to 7-4 years for the YES-YES group).
Among the Scottish children, all of whom were surveyed in the autumn term, the difference in mean age was less than two months; the range for both groups was 6*7 to 7*7 years.
In Covariance analysis of height gain was used to compare groups defined by milk availability, allowing for age differences of the children in 1972 and slight deviations from one complete year in the time between measurements (time gap). We have found that height velocity at a given age increases with attained height (unpublished results). Any differences in height between the groups in 1972 could not have been due to differences in the availability of free school milk before 1972, because free school milk would have been available to all children in the cohort. It was therefore appropriate to consider height gain additionally adjusted for differences in attained height in 1972. In fact an equivalent analysis was made by comparing 1973 attained height adjusted for differences in 1972 attained height, age, and time gap. Because of the possibility that only disadvantaged children may benefit from free school milk, data for children from manual social classes (IIIB, IV, and V) were analysed separately. Information on social class was obtained from the 1972 questionnaires; the numbers of children in the analyses including this variable were reduced substantially because of the relatively poor response to the questions on occupation (75% overall).
Results
The numbers of children born in 1965 are given in (Rona and Altman, 1977) , were taller on average at the time of survey than English children because they were all measured in the autumn term. The results were similar to those for height gain; the difference in adjusted mean height of Scottish girls in the two groups was 0 53 cm (P <0.05). The corresponding difference in English boys was 0*29 cm (P <0.1). In this case the mean adjusted height of the YES-NO group lay between the mean adjusted heights of the other two groups; in Scottish girls it was equal to that of the NO-NO group.
For English girls and Scottish boys the YES-YES group had the lowest adjusted 1973 height, and the NO-NO group the greatest, but the difference in each case was not significant.
The analysis was repeated for children in the manual social classes on the assumption that they would be nutritionally at a disadvantage compared with children in the non-manual social classes and might therefore be more likely to show an effect of milk (Table 3 ). In the manual social classes, for English boys and Scottish girls the difference between the YES-YES and NO-NO groups was slightly larger than that estimated for all children (Table 2 ) but no significant difference was found for English girls or Scottish boys in the manual social classes.
The analyses were repeated for later cohorts of children measured in subsequent years-namely, children born in 1966 measured in 1973 and 1974; children born in 1967 measured in 1974 and 1975; and children born in 1968 measured in 1975 and 1976 . Numbers and ages were comparable to those in the main analysis. In analyses of all children and of manual social class children alone (Table 4 ) the only significant difference in mean height gain between the NO-NO and the YES-YES groups was in English boys born in 1966. Results for adjusted attained height were similar.
Because it was possible that the effect of milk would be discernible only in the most disadvantaged, we analysed children from Social Classes IV and V only. There were too few in any one year, so these children in the four cohorts were combined. There was no significant increase in height gain for the YES-YES compared with the NO-NO groups in any of the four sex-country groups (P >0-2); in Scottish girls the NO-NO group gained nearly one centimetre more than the YES-YES group (P <0-05). The influence of availability offree school milk on the height of children in England and Scotland Table 4 Mean height gain of three cohorts of children from manual social classes by country, sex, and milk availability groups Cohort 1966 1967 1968 Year 1973 -1974 1974 -1975 1975 -1976 To see whether height gain was related to the quantity of milk drunk, a regression of height on the total number of glasses of milk drunk at school plus home was carried out, allowing for differences in age and time gap, for manual social class children in the 1965 cohort. There was no effect of the average milk consumption on height gain in any sex-country group (P>03).
Discussion
The National Study of Health and Growth was initiated at a time of changes in policy on free school milk, but its main aim was the surveillance of growth in primary schoolchildren. It was not designed specifically to assess the effects of the changes in milk policy, but data were available which could give some indication of whether addition or withdrawal of free milk was in any way related to growth. Within these constraints, we have shown that no consistent increases in growth over one-year periods for the years 1972-1976 occurred in children for whom milk was available.
We set out to test the hypothesis that the policy of providing free milk would lead to higher growth rates. We based this on the assumption that more children with free milk available would drink it at school than those who had to pay for it. This assumption was probably correct because reported uptake of free school milk in the 1972 survey was 90% in England and Scotland, whereas children rarely reported that they bought milk or brought it from home. Nineteen children in one English area and in Scotland, one in one area, and six in another reported thus. However, substantial quantities of milk were drunk at home by all groups of children. The results given in Table 5 support the view that the few significant differences found between the YES-YES and NO-NO groups were chance findings. In the 1965 cohort of English girls, whose milk consumption could be expected to produce the largest difference in growth, there was no statistically significant difference, whereas in Scottish girls for whom a significant difference was found, the free school milk would have raised the average total milk consumption of the YES-YES group by only half a
